Background Previous studies of patient portals have found low rates of enrollment and significant disparities in enrollment by race and ethnicity. As the reasons for these findings are unclear, we sought to identify patient reported barriers to enrollment in a patient portal. Methods We conducted a telephone survey of patients in one urban general internal medicine clinic. Patients were eligible if they did not enroll within 30 days of receiving an electronic order inviting participation. Our primary outcomes were: (a) reasons for not enrolling in the patient portal; (b) reasons for not attempting enrollment; and (c) perceived benefits of the portal. Results Participants' (N¼159) mean age was 51 years, 48% were black, 72% female, and 70% had a college degree or greater. 63% of respondents not enrolling reported never attempting enrollment despite remembering receiving an order. Most of these 63% did not attempt enrollment because of lack of information or motivation. Smaller proportions reported not attempting enrollment because of negative attitudes toward the portal (30%) or computer related obstacles (8%). Overall, respondents favorably viewed most patient portal features, however black respondents were less likely than white respondents to consider features assisting self-management such as getting test results (69% vs 86%; p<0.05) as important. Adjusting for age, gender, education, and chronic disease did not substantially change results. Conclusion Strategies to increase enrollment in patient portals need to ensure patients understand patient portal features and receive follow-up reminders. Interventions to reduce racial disparities in enrollment must address attitudinal barriers and not focus solely on improving access.
INTRODUCTION
The use of electronic health records (EHRs) is increasing over time 1 and provides many opportunities for enhancing patienteprovider communication. Patient portals, also known as tethered personal health records, are electronic entry points into the EHR and have many potential functions which can enhance communication. Many allow patients to send secure messages to providers, access test results, refill medications, schedule appointments, and even participate in unique disease management programs. As such, they have the potential to promote patient empowerment, 2 increase satisfaction with care, 3e5 and perhaps even increase the timeliness, quality, and patientcenteredness of healthcare delivery. With the use of federal subsidies incenting providers to achieve meaningful use of EHRs, patient portals are likely to play an increasing role in healthcare delivery. 6 7 Despite their potential benefits, patient portals have generally low rates of enrollment. 8 Furthermore, several studies have found significant disparities in enrollment by race and ethnicity. 9e13 After patients enroll, however, disparities in the use of the patient portal are no longer clearly evident. 8 12 14 While the reasons for low overall enrollment and disparities are not known, several possibilities have been proposed. One potential cause is lack of access to the internet (ie, the digital divide); however, disparities in portal use have been demonstrated even in geographic areas where disparities in access to the internet do not exist. 12 15 Variations in computer literacy or technical skills, differences in patient attitudes toward communicating with providers electronically, and patient preferences for access to their individual health information may also be contributing factors. 16e18 To date, studies have not been able to identify causes of nonenrollment because they have relied primarily on chart abstractions or on broad-based surveys examining general patient attitudes toward this technology. These studies have been valuable in identifying patterns of enrollment and factors associated with non-enrollment, but they have not been able to establish causation.
Therefore, we conducted telephone surveys with patients to identify patient reported barriers to enrollment among patients who did not enroll despite being directly offered this service by their providers.
METHODS

Setting and participants
This study was conducted at the Northwestern Medical Faculty Foundation, the group practice for the full-time faculty of the Feinberg School of Medicine of Northwestern University. MyChart, the commercial patient portal used by the practice (EpicCare, version Spring 2007; Epic Systems, Verona, Wisconsin, USA), allows a patient to log-on to a secure portal to access personalized health information, including laboratory results and a medication list. Patients can also send secure electronic messages to physicians. In this clinic, physicians must place an electronic order inviting patient enrollment. After the order is placed, the process for enrollment requires that: (a) a paper print-out with instructions for enrollment and a unique access code be given to each patient by clinic staff; (b) patients have access to a computer with internet access; and (c) patients successfully complete the instructions for enrollment.
Participants were eligible if they had an attending physician within the general internal medicine clinic, two visits in the past 18 months, an electronic order to enroll placed between January 2009 and March 2010, and had not enrolled within 30 days after the order was placed. The 30-day enrollment period was established based on internal reports showing a decrement in enrollment rates after this period of time. Interviews were conducted between February and June 2010.
Based on findings from our previous study demonstrating racial and ethnic disparities in enrollment in this practice, 12 we sought to ensure adequate numbers of interviews with minority patients. We generated a list of eligible white, black, and Latino patients, in random order. We initially aimed to sample 100 participants from each racial and ethnic group and interviewed all eligible black and Latino patients and a random sample of white patients; however, we were unable to achieve adequate sampling of Latino patients to provide meaningful evaluation. As a result, we present data only for white and black participants. We provided a $10 gift card incentive to individuals who completed the survey. This study protocol was approved by the Northwestern University Institutional Review Board. The survey response rate was 65%, inclusive of white, black, and Latino participants. 19 
Telephone survey
After providing respondents with general information about the patient portal at Northwestern, we first asked participants if they recalled discussing the patient portal with their provider. Those who recalled a discussion with their providers were asked if they attempted to enroll and reasons why they did not attempt to enroll or about experiences with attempting to enroll, as appropriate. In addition to reasons for non-enrollment, all participants were asked questions from the following domains: (a) personal access to and use of the internet; (b) perceived benefits of the patient portal; and (c) demographic characteristics. We developed this telephone survey based on earlier studies of barriers to enrollment, 9 11e13 general attitudes toward the use of patient portals and the internet, 20 as well as informal feedback from patients in our clinic.
The survey contained both closed (ie, discrete choice) and open-ended response options and required 15 min to administer. It incorporated a branching pattern dependent upon responses to individual items; therefore the final questionnaire ranged from 28 to 43 questions.
Study measures
The main study measures of interest were: (a) reasons for nonenrollment; (b) reasons for not attempting enrollment among those who remembered discussing the portal with their providers; and (c) perceived benefits of the patient portal.
Reasons for non-enrollment were coded based on responses to two questions: (a) participants recalling a discussion with their providers about the patient portal (Y/N); and (b) participants attempting enrollment among those who remembered a discussion with their provider (Y/N). The three categories of responses were mutually exclusive: (a) did not remember discussion with the provider; (b) remembered discussion but did not attempt to enroll; and (c) remembered discussion and attempted to enroll.
Primary reasons for not attempting enrollment were elicited only from those participants who recalled a discussion about the patient portal with their providers yet did not attempt to enroll.
We asked the open-ended question, 'What was the main reason you didn't try to activate your account?' We initially developed response categories based on a priori hypotheses and pilot interviews. Free text responses were then reviewed by three members of the research team (TB, AW, MSG) to revise the coding scheme based on latent content analysis. 21 Based on this review, we added five categories retrospectively: (a) did not know about enrollment requirements/did not have enrollment instructions; (b) forgot to enroll; (c) too sick at the time; (d) encountered internet or computer obstacles; and (e) lacked the computer skills needed to enroll. Two members of the research team (TB, AW) subsequently reviewed and coded all content independently according to the coding scheme; the k statistic was 0.81. For responses with coding disagreement, the principal investigator also reviewed the responses (MSG) and assigned a final classification. Finally, we collapsed the main reasons participants did not enroll in the portal into three main categories: lack of information or motivation, negative attitudes, and connectivity obstacles. c 2 Tests were performed on these collapsed categories.
After ascertaining the main reason for not attempting to enroll, we asked participants in the subset who did not attempt enrollment, whether specific factors influenced their decision. We chose to ask about specific factors to examine the role of barriers proposed in extant literature. For this portion of the survey, we asked eight questions with multiple choice response categories.
We also asked all participants about the perceived benefits of the patient portal using a 3-point Likert scale. Responses were later dichotomized as very important/important versus unimportant.
Lastly, because the presence of chronic medical conditions might influence patients' barriers to enrollment as well as perceived benefits of the patient portal, we assessed comorbid conditions using a modified version of the 2008 Dartmouth Atlas of Health. In addition to eight conditions included in the original categories of chronic disease (ie, chronic pulmonary disease, coronary artery disease, congestive heart failure, peripheral vascular disease, severe chronic liver disease, diabetes with endorgan damage, renal failure, and dementia), we broadened the diabetes category to include anyone diagnosed with diabetes (not only those with end organ damage) and included hypertension. We included these last two categories because they are among the most common general medical conditions that may require self-management. Because of the distribution of chronic conditions, we dichotomized chronic conditions into zero and one or more chronic conditions for analyses.
Statistical analysis
Analyses were performed in SAS (V.9.2; SAS Institute). In addition to descriptive measures, we compared differences in responses for white and black respondents using c 2 statistics. If race data were missing or marked as a refusal, the participant was not included in the analyses. In order to analyze potential confounding, we performed multivariate logistic regression analyses adjusting for age (continuous), gender, education (dichotomous), and chronic disease (dichotomous yes/no) for all outcomes of interest. Differences were considered significant if the p value was <0.05 based on two-sided tests.
Although black respondents were twice as likely to report unsuccessfully attempting to enroll, differences by race were not significant (table 2) .
Primary reason for not attempting enrollment
Among the 63% of participants who did not attempt to enroll in the patient portal, 60% stated reasons related to lack of information or motivation, 30% reported negative attitudes toward the patient portal, and 8% reported connectivity obstacles. There were large, but non-significant differences in reasons for not attempting enrollment by race (table 3) . Black respondents were more likely to cite negative attitudes as the primary reason for not attempting enrollment compared with white respondents (32% vs 28%). More specifically, 25% of black respondents did not feel that the patient portal would be useful, compared with 15% of white respondents. Furthermore, black respondents were more likely to cite connectivity obstacles as a barrier than white respondents (14% vs 4%, respectively). None of these differences were statistically significant. Although there were large differences in reasons for not attempting enrollment by presence of chronic disease (lack of information/motivation was cited by 55% with chronic disease vs 71% without chronic disease), the relationship between race and reasons for not attempting enrollment remained non-significant in analyses adjusting for chronic disease, age, gender, and education.
Additional reasons for not attempting enrollment
We asked respondents who never attempted to enroll (N¼100) about the contribution of eight specific factors to their decision not to enroll. Among the eight factors, preference and security concerns were the two most commonly cited barriers to enrollment. Thirty-seven percent said they prefer to call the provider's office to discuss health matters rather than communicate electronically and nearly 25% reported they did not feel the internet is a safe way to communicate sensitive health information. The prevalence of these factors did not vary by race. Importantly, obstacles related to technology were infrequently cited as contributing factors; only 4% of participants reported lack of access to the internet as a barrier, and only 10% thought the patient portal would be too complicated to use. Neither of these factors varied by race.
Perceived benefits of the patient portal
Respondents felt most features offered by a patient portal were important or very important to them, with the exception of sharing medical records with family members (table 4) . There were important variations in the perceived benefits of the patient portal by race. Black respondents were less likely than white respondents to endorse as important or very important features that assisted self-management, including getting test results (69% vs 86%; p<0.05), managing medical problems (58% 
DISCUSSION
Most participants who did not enroll in an electronic patient portal after receiving an electronic order from their providers never attempted to enroll despite rating many features of the patient portal as very important or important. Fewer participants reported not enrolling because they did not remember being offered enrollment or had attempted to enroll but were unable to successfully complete the required steps. Most participants who did not attempt to enroll cited factors related to lack of information or motivation as the main barrier to enrollment. Although there were no differences in barriers to enrollment by race, black participants were significantly less likely to perceive importance in patient portal features related to self-management. Importantly, lack of access to computers or the internet was rarely cited as a barrier to enrollment in this population, and did not differ by race.
To date, most studies have used EHR data to identify factors associated with low enrollment. These studies have cited lack of access to computers or the internet 9 11 14 as major barriers to enrollment and hypothesized about the role of negative attitudes toward the patient portal. Other studies have examined general attitudes toward patient portals in broad patient populations and found concerns about privacy and security with the use of electronic communications 22 ; however, it is not clear whether these concerns would prevent patients from enrolling in a real-world setting. To our knowledge, this is the first study to directly engage patients who had an opportunity to enroll in a patient portal and ask for their individual reasons for not enrolling.
We found several important results that may inform future efforts to expand and enhance patient portal use. First, nearly one-quarter of participants invited to enroll in the patient portal did not recall discussing the portal with their providers or receiving information about enrollment. This finding is consistent with prior studies showing that patients do not accurately recall verbal communications during office visits. 23 24 As many different topics may be covered during a visit, patients may not recall a discussion about the patient portal. In order to enhance enrollment, patients must be made aware of what a patient portal is and how it could benefit them directly. Providing multiple opportunities to learn about the portal by giving written information at the time of a clinical visit and sending electronic information about the portal and enrollment at periodic intervals following a visit may help overcome this barrier.
Second, most participants never attempted to enroll, despite remembering a discussion with their providers. The most common reasons cited for not attempting enrollment were related to lack of information or motivation, particularly being 'too busy' or 'forgetful' or 'lazy' to enroll. Lack of motivation itself may arise for many different reasons including low perceived importance of the portal and inability to fit enrollment into one's daily workflow. Strategies to maximize enrollment need to increase the perceived importance of the portal to patients. Thus, clearly communicating the features and benefits of the patient portal within the context of a clinical visit (eg, if you sign up for the patient portal, you can send the physician an electronic message in the next week to update her on how you are feeling), may increase the perceived importance of patient portal enrollment. Furthermore, providing multiple opportunities for enrollment will allow for easier integration into a patient's home workflow. Allowing onsite enrollment or sending e-mails containing a link to the enrollment web page within 1 week of receiving a physician order might boost enrollment rates. Lastly, simplifying enrollment processes and instructions might further overcome barriers related to lack of information or motivation.
Third, although participants valued many features offered by the patient portal, one-third of participants who did not attempt to enroll reported negative attitudes toward the patient portal. Most of these participants felt that the patient portal would not be useful to them. The disconnect between this negative attitude and the overall perceived importance of many features of the patient portal highlights the importance of communicating the portal's features and potential benefits. Many patients may not understand the features available in the patient portal they are being offered. Providing standardized, relevant information at the time enrollment is offered may counter some negative attitudes about the portal and motivate enrollment. In addition, concerns about the safety and privacy of the internet for health communications negatively influenced enrollment in nearly 25% of the survey population. Specific messages conveying the rigorous safety measures taken to secure the privacy of the EHRs may help allay concerns.
Lastly, reasons for racial disparities in patient portal enrollment are likely multifactorial. Addressing the causes of these disparities is essential to preventing future disparities in health and healthcare as patient portals become a more important vehicle for the management of health and illness. In contrast to earlier studies hypothesizing that distrust and differential access to technology (ie, the digital divide) might be the primary drivers of disparities, 9 11 13 14 few participants cited distrust or access as the primary barrier to enrollment. This may have been for a few reasons. The participants in this survey had already been offered access to the patient portal by their providers. Patients are more likely to change behavior if advised by their physician (eg, patients are more likely to quit smoking after receiving smoking cessation advice from their physicians 25 ); therefore, they may be more amenable to enrolling in a technology endorsed by their physicians. Furthermore, because providers were tasked with writing the electronic orders for their patients, providers may have discussed the patient portal with patients and only written orders if patients reported having access to the internet. Respondents in our survey rarely cited lack of access to the internet or a computer as barriers to enrollment; this finding suggests that the digital divide does not fully explain racial/ethnic disparities in patient portal enrollment. The most striking racial/ethnic differences seen in this study were in the perceived importance of various patient portal features. White respondents were significantly more likely to perceive importance in patient portal features related to selfmanagement than black respondents, despite the higher prevalence of chronic conditions among the black study patients. This finding is congruent with previous studies showing that African American patients are less likely to feel control over their health. 26 It is unclear whether this finding explains racial differences in enrollment; however, efforts to market the patient portal to diverse populations should consider using messages that appeal broadly to patients, such as the importance of communicating healthcare information to other healthcare providers, rather than focusing on messages of self-efficacy and management that disproportionately appeal to only some patients.
Our study has several limitations; most notably, our survey was conducted at one primary care site. Consequently, our results may not be generalizable to other settings where patient portals are in use. Additionally, we do not know the content of communications between participants and their providers at the time the patient portal order was placed. It is likely that some physicians spent more time explaining and highlighting the benefits of portal use than others and this might have influenced patient reported barriers to enrollment. Lastly, participants may have felt compelled to provide desirable responses to survey questions because the survey was conducted by the same institution where they seek their care. We would expect that this would most strongly influence responses to questions eliciting primary reasons for non-enrollment and perceived benefits of the patient portal.
In summary, we found that among participants who were explicitly invited to enroll in a patient portal by their physicians, most report positive attitudes toward the benefits of patient portals but describe lack of awareness of the patient portal or lack of motivation as the primary barriers to enrollment. We also found significant differences in the perceived benefits of the patient portal by race. This suggests that addressing technical barriers alone would be insufficient to reduce disparities in enrollment. Further research is needed to develop interventions that address identified barriers and successfully motivate enrollment of diverse patient populations in patient portals.
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